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REAL PARTY IN INTEREST 

The real party in interest is Advanced Micro Devices, Inc. 

RELATED APPEALS AND INTERFERENCES 

There are no related Appeals or Interferences. 

STATUS OF CLAIMS 

Claims 31, 33-34, and 36-40 are pending, and claims 1-30, 32, and 35 were 
canceled in previous amendments. Claims 31, 33-34, and 36-40 have been finally 
rejected in a Final Rejection dated December 30, 2005. This Appeal is directed to the 
rejection of claims 31, 33-34, and 36-40. Claims 31, 33-34, and 36-40 appear in an 
Appendix to this Appeal Brief. 

STATUS OF AMENDMENTS 

No claim amendments were submitted in the response to or subsequent to the Final 
Rejection dated December 30, 2005. 

SUMMARY OF CLAIMED SUBJECT MATTER 

A. Claim 31 

Independent claim 3 1 defines a method for removing excess interconnect material 
during fabrication of a silicon integrated circuit, where the method comprises dispensing 
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a slurry (e.g., step 24 in Figure 2a) using a dispenser (e.g., dispenser 212 in Figure 2b) 
including abrasive particles and chemical on a sample silicon integrated circuit (e.g., 
sample 206 in Figure 2b). See, e.g., the present application, page 4, line 26 through 
page 5, line 5. 

The sample is polished with the slurry and a polishing pad (e.g., polishing pad 200 
in Figure 2b) having a number of pits (e.g., pits 201 in Figure 2b). During this process 
the abrasive particles and chemical become embedded into the pits of the polishing pad. 
See, e.g., the present application, page 5, lines 6-8. After detecting an endpoint in the 
step of polishing the sample with the slurry, the endpoint being detected based on a 
thickness of the excess interconnect material, the dispensing of the slurry is halted (e.g., 
step 26 in Figure 2a). Then, a slurry-less polishing is utilized for fine removal of the 
remaining excess materials (e.g., step 26 in Figure 2a). See, e.g., the present application, 
page 5, lines 16-18. 

GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Claims 3 1 , 33-34, and 36-40 under 35 USC § 1 02(e) as being anticipated by US 
published application number 2003/0162399 to Singh (hereinafter "Singh"). 

B. Claims 33-34 and 38 under 35 USC § 103(a) as being unpatentable over Singh in 
view of U.S. Patent No. 5,441,598 to Yu (hereinafter "Yu"). 
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ARGUMENT 

A. Rejection of Claims 31, 33-34, and 36-40 Under 35 USC § 102(e) 

The Examiner has rejected claims 31, 33-34, and 36-40 under 35 USC § 102(e) as 
being anticipated by US published application number 2003/0162399 to Singh 
(hereinafter "Singh"). The present invention, as defined by independent claim 31 is 
directed to, among other things, reducing dishing in metal features during CMP process. 
The present invention, as defined by independent claim 3 1 requires that, after passage of a 
first time period, the flow rate of the slurry during a second time period be reduced and in 
fact be stopped so that during the second time period only a polishing action, with no 
slurry flow, would occur. As such, independent claim 3 1 requires "reducing said 
dispensing of said slurry after said polishing for a first period of time, wherein said 
dispensing of said slurry is reduced to a stop" followed by "polishing said sample using 
said polishing pad for a second period of time to remove said excess interconnect 
material." Moreover, independent claim 31 requires the reduction in dispensing the slurry 
to occur after detection of an endpoint of the polishing step based on a thickness of the 
excess interconnect material. 

In contrast, Singh discloses chemical mechanical polishing of a structure with one 
or more metal based films and at least one underlying dielectric film with at least one 
selective adsorption additive, such as a surfactant or a polymer. The metal film does not 
substantially adsorb the selective adsorption additive surfactant, while dielectric film 
substantially adsorbs the selective adsorption additive. A number of composite particles 
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are added, such as inorganic cores surrounded by the selective adsorption additive. Singh 
also discloses a method for polishing a metal film and an underlying dielectric film 
including polishing during a first time interval using a first slurry composition and 
polishing during a second time interval with a second slurry composition, wherein a 
selectivity ratio for metal/dielectric polishing using the first slurry composition to the 
metal/dielectric selectivity using the second slurry composition is fixed. 

However, Singh does not disclose stopping the flow rate of the slurry after passage 
of a first time period, and performing only a polishing action, with no slurry flow. 
Further, Singh does not disclose that the reduction in dispensing the slurry occurs after 
detection of an endpoint of the polishing step based on a thickness of the excess 
interconnect material. 

The Examiner has pointed to paragraph 0143 of Singh as disclosing that the Singh 
method is "selective to the metal materials using optical sensors (which inherently takes 
into consideration the endpoint detection and thickness of the interconnect materials)." 
Final Office Action of December 30, 2005, the last sentence on Page 3. 

However, paragraph 0143 of Singh states in its entirety: 

"FIG. 9 shows an apparatus 900 designed to feed the interval and continuous slurry 
for metal polishing. Mixing of the interval slurry 902 and continuous slurry 904 can take 
place in a mixing tank 910 before being supplied to the CMP tool. Alternatively, the 
continuous and interval slurries can be mixed on the polishing tool at the point of use (on 
polishing pad 920). An optical or a frictional based sensor (not shown) can be used to 
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monitor the surface condition of the wafer. Other types of sensing mechanisms based on 
acoustic, vibration and other techniques can also be used. The interval slurry is typically 
added when the metal overlayer has been substantially removed from the surface. The 
apparatus can be used to polish a wide variety of electrically conducting materials 
including, refractory materials and noble metals, as well as related electrically conducting 
compounds and mixtures." Page 13 of Singh, paragraph 0143 (emphasis added). 

In contrast, the invention discloses and claims that the reduction in dispensing the 
slurry occurs after detection of an endpoint of the polishing step based on a thickness of 
the excess interconnect material. None of these elements is disclosed by paragraph 0143 
of Singh: Singh merely suggests that "[a]n optical or a frictional based sensor" be used to 
monitor the surface condition of the wafer and not the thickness of material. 
Furthermore, Singh does not perform such sensing to detect an endpoint of the polishing 
step or to reduce the dispensing of the slurry. As such, Singh does not disclose or suggest 
the invention claimed by independent claim 3 1 . Thus, dependent claims 33-34 and 36-40 
are also patentably distinguishable over Singh for at least the reasons discussed above and 
for added limitations of each dependent claim. 

B. Rejection of Claims 33-34 and 38 Under 35 USC § 103(a) 

The Examiner has rejected claim 33-34 and 38 under 35 USC § 103(a) as being 
unpatentable over Singh in view of U.S. Patent No. 5,441,598 to Yu (hereinafter "Yu"). 
As discussed above, independent claim 3 1 is patentably distinguishable over Singh. 
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Thus, dependent claims 34 and 38 are also patentably distinguishable over Singh, or any 
combination of Singh and Yu, for at least the reasons discussed above and for the added 
limitations in each dependent claim. 

CONCLUSION 

Based on the foregoing reasons, Applicant respectfully submits that independent 
claim 3 1 and its dependent claims 33-34, and 36-40 are patentable over the art cited by 
the Examiner. As such, and for all the foregoing reasons, an early notice of allowance 
directed to claims 31, 33-34, and 36-40 remaining in the present application is 
respectfully requested. 

This Appeal Brief is submitted herewith with an Appendix of the appealed claims 
and the requisite fee for filing the Appeal Brief. 
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Respectfully Submitted, 
FARJAMI & FARJAMI LLP 



Date 





Michael Farjami, Esq. 
Reg. No. 38, 135 



FARJAMI & FARJAMI LLP 
26522 La Alameda Ave., Suite 360 
Mission Viejo, California 92691 
Telephone: (949)282-1000 
Facsimile: (949)282-1002 
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APPENDIX OF CLAIMS ON APPEAL 

Claim 31: A silicon integrated circuit fabricated using a method of removing 
excess interconnect material during fabrication of said silicon integrated circuit, said 
method of removing comprising the steps of: 

dispensing a slurry including abrasive particles and chemical on a sample having 
said excess interconnect material; 

polishing said sample with said slurry, using a polishing pad having a plurality of 
pits, to remove said excess interconnect material, wherein said abrasive particles and 
chemical become embedded into said plurality of pits of said polishing pad; 

reducing said dispensing of said slurry after said polishing for a first period of 
time, wherein said dispensing of said slurry is reduced to a stop, said step of reducing 
occurring after detecting an endpoint of said step of polishing said sample with said 
slurry, based on a thickness of said excess interconnect material; and 

polishing said sample using said polishing pad for a second period of time to 
remove said excess interconnect material. 

Claim 33: The silicon integrated circuit of claim 31, wherein said silicon 
integrated circuit includes a metal gate fabricated with Atomic Layer Deposition (ALD) 
and said excess interconnect material is copper. 
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Claim 34: The silicon integrated circuit of claim 33, wherein said ALD includes 

Ta. 

Claim 36: The silicon integrated circuit of claim 31, wherein said thickness of 
said excess interconnect material is determined based on optical reflectivity. 

Claim 37: The silicon integrated circuit of claim 31, said excess interconnect 
material is copper. 

Claim 38: The silicon integrated circuit of claim 3 1 , wherein said plurality of pits 
are created by abrading a polishing surface of said polishing pad with an abrasive disc. 

Claim 39: The silicon integrated circuit of claim 31, wherein said steps of 
polishing are performed at a pressure of about 1.5 psi. 

Claim 40: The silicon integrated circuit of claim 31, wherein said steps of 
polishing are performed at a pressure of about 2.7 psi. 



Page 10 of 12 



H1213 



Attorney Docket No.: 0180227 



EVIDENCE APPENDIX 



(NONE) 
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RELATED PROCEEDINGS APPENDIX 



(NONE) 
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